Effects of extracellular potassium concentrations on acrosome reaction and polyspermy during in vitro fertilization and subsequent development in vitro in the pig.
Potassium (K(+)) concentration in the mammalian oviduct and uterus is particularly interesting due to its unusually high concentration (12 to 25 mM) compared with that in the blood stream (3 to 6 mM). In this study we examined the effects of various K(+) concentrations in the fertilization medium on polyspermy and subsequent in vitro development of porcine oocytes. In the absence of K(+) in the fertilization medium, sperm penetration was not observed. The incidence of polyspermy was significantly higher in the fertilization medium that contained 6 or 12 mM K(+) as compared with 3 mM K(+). The mean number of sperm penetrated in oocytes in medium with 6 and 12 mM K(+) was higher than in medium with 3 mM K(+). The addition of 3, 6 or 12 mM K(+) to the fertilization medium did not significantly affect the proportion of zygotes that developed to the blastocyst stage (14.1, 12.4 and 15.0%, respectively). Chlorotetracycline (CTC) analysis was used to determine the capacitation and acrosome reaction of spermatozoa incubated for 3 h with various concentrations of K(+). The number of acrosome reacted spermatozoa decreased with increasing K(+) concentration. These results suggest that extracellular K(+) in the fertilization medium affects sperm acrosome reaction which may be related to the sperm penetration.